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(54) SIGNAL CODING DEVICE AND METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the degradation 
of sound quality with a relatively small calculating 
quantity by combining the output signal of a parameter 
calculating means and the output signal of a coding 
means and outputting them. 

SOLUTION: An input signal is divided into plural pieces 
of bands every predetermined frame and spectral 
parameters (for example. LPC coefficients) expressing 
spectral envelopes are calculated from the input signal. 
Moreover, performance requirement values are 
calculated with respect to respective bands based on the 
spectral parameters in a performance calculating part 
320. Further, the number of pulses for expressing sound 
sources in respective bands is adaptively assigned 

according to the performance requirement values in a assigning part 330. Then, a coding is 
performed by calculating pulses expressing a sound source according to the number of 
pulses in a coding part 400 and then the output signal of a spectral parameter quantizing 
means 210 and the output of the coding means 400 are combined in a multiplexer 500 to be 
outputted. 
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©lt»{C», J. Johnsto nfiifCj;?. r "iransf 
ormcocting of audio signals using perceptual noise 
criteria" (h^V;^^*-^ a-y'^l^if 
t-f-it t^ifi-)lX ^^••fe7■5=■a.T;^ 
y'-iX J igiUfcffeS: (IEEE ]ourn 

al of Selected Arers in Communications, vol.6, pp. 
314-323,1988) 1 0 ) ^%#MT#S. 40 

[0 0 7 5] WoamSgSSOtt, ^fal^CSMR 
(t) fcm\ ''^V^X^©®J£;f!l^^^r?:^T)S5„ 

N 

B = Z bCt) 

i=t 

[0 07 8] ccr. b {i) \mm\.iicmmm^ 
•cf^}V7.wmm^mmiy ^tw Lfc^^ t ©e* 

[0 0 7 9] diiJlil8S34 Ott, 01, m2©-i'>^N-;b 
;^l6S4-/>>'N-;MtEglt»lHlSS3 1 0*^6A;'3L. 

n^ntcstt. ««»flJ%^f^^^•7^;^^?©-f>^^•;^x so 



(fi^^t^imt) *A dBilSSL, SMR (t) ^ 

[0 07 6 ] C©J: ^iKL-r, y^•;^x©tJ 

©«^ia^r-5.. ccr, RSi^&s&enfcfijatji 
Kt?*s. ^^S; (9) 355^0 So. 

[0077] 
[^8] 

-C9) 

iSS^g^jA;?^ (convolution) ^n€n{C>[t 

[0 0 8 0] i^cfc, ^ i Or{*, QMF 

(i'7 F^?3.T5 ; Quadrature Mirror 

Filter) *5*n6nrt,^s„ 



13 

[0 0 8 1 ] C07 -i ;l/3?CD«figKot,iTtt, ^JA«. 
P. Vaidyanath anSKi-S r "Multirate 
digital filters, filter banks, polyphase networks, 

andappH cations: A tutorial" , [• • 7* 

^V) J iSLfciil^: (Proc. IEEE, val.78, pp. 56-93, 

1990) (^mi 1) :05#M5n-5„ 

[0 0 8 2] OTrts. ^fi^t cctew-sm i ©-i" 

Xj£Si£h., (n) , |l2(D'f>>'S;l/;^Jt£::§?:w 

t (n) <!:iE-r*>©i-r-5. 

[0 0 8 3] ^?#i[:|HlgS400i~40 0,a. mts:^^ 

[0 0 8 5] 02{Ctel>r. Xtim-iO 1, 4 0 2, 

4 0 3, 4 0 435^/=,. ^n^n, ^«t©A:^fi^x. 
(n) . |l2©-1'>-'^■;^;^^El:wt (n) , ^l©-f> 
A;l.;^l£^h., (n) , ^^tOD^<;U;^fl|i3SriK%A 

[0 086] mm^mmmA: i o t 
X, (n) iwt (n) (1 0) tester 

s*mm-fx.. (n) ^ffst-rs. 

[0087] 

X,, (n) =x, (n) *w, (n) -(10) 
[ 0 0 8 8 ] C C-C, IB^ "»" 



(8) #Pi¥9-2 8 1 99 5 

14 

[0 0 8 9] mW-^A: 1 5tt> X., (n) J&J e-lESft-^ 

x„ (n) ^wm-h. 

[009 0] lS^#tf#iIgS4 5 0 B> A*«^%^ 

dt (n) = 0ibft:Jt;^fi^?r7U"ASJ;ip^,^iCi 

jB^ft^x.t (n) if.-!^ (11) 

[0 0 9 1] 

x„ (n ) = dt (n) *h.t (n ) 
10 [0 09 2] fiL, 

d, (n) =0. (n^O) 
dt (n) =Vt (n) . (n<0) 
[0 0 9 3]«»S4I5«. ^XS;(13) iC^r,^ ^ 

X,,' (n) i£jiIt.3-F:/i;i'@IS4 2 0'^ai^7 
[0094] 

X,,' Cn)=x.tCn)-x.tCn) -(13) 

[0 09 5] mm=i-v:fyi'Mm2 0ii., f-ii^m 

20 T^I:ia?S4 4 0*>P.3fi*©W?iffi-^v. (n) ^ 

^4 1 5j!)^e,ffi;t3fi-^x./ (n) %A:^-r-2,„ b--;;? 

So 

[0 09 6 ] 
[^9] 



* 



n-O 



N-1 



•CU) 



•(12) 



2 ""^ 
V [E y 
ll»0 



(n-T)] 



•(14) 



[0 097] ccr. 

y.t(n-T)= v,(n -T)*h.,(n) 
H-l 



•(15) 



[0 09 8] y-^>/S4^^S; ( 1 6) {cm»*&S. 
[0 09 9] 

[SS:io] 



(n-T) 



(18) 



[ 0 1 0 0 ] C C-C. ■mcDp^^.OpiCML'C. m 

■pil^K, p. Kroon?>{Ccfc-S, T "Pitch predic 
tors with high temporal resolution" ( f 2; 9^ -fU 

3>) J ilSL//ci&35: (Proc. ICASSP, pp. 661-664, 1 
990^) {-m.12) ^^S^^SnSo 
[0 1 0 1] S^fC. ji)Ec;=i-F:/i,i?|i|^4 2 o-c« 

e.t (n) ^^m&i-im^4o^mij-i-^. 

[0 102] 

e.t(n)=x.t' (n)-/3 Vt(n-T)*h.,(n) -(17) 50 



[0103] ^mm^mm 3 0 -ca, a^^4 04*^ 

6A;'3l/fcfflSStK (t) ©-'^•;^XK^C^-C, filtgitgifi 
[0 10 4] ^^•;^x©{^^M©lmtt, M^«, 

SSeS'Sffi^^fcTSCi^irtSo ACEL 

P (Arqebratic Code Excited Linear Prediction) 
^ifi^inXi.^i>, cntt, C. La f 1 a 

mm e r "i6 kbps vrideband speech codinqte 

chnique based on algebratic CELP" (16kbps 

•"^"XF T;l'i/7'H'f-7i' CELP) J i 

SL/fcHS: (Proc. ICASSP, pp. 13-16, 1991) (SJ5 1 
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3) mi^mTz.ctf)i'c^^. 
[0105] c<Di3-mcj;:na, '^mmn^mmmo^'^ 

1. Otb<[i-~l. 0iffl4K|Jg^Sn-tt,iSfc&, 

[0106] mfj:ijmt bx. j-^)i:^<mmit. k 

[0107] alK>'^•;^x©}ilfi>&M•^{t■r•5/c^&cD3- 

L i n d eS^fCj;.?) r "An algorithm for vector qu 
antization desi<>i" (7 >7;l'd''; XA V^-T 5l 

H-1 



(9) #I3¥9-2 8 1 99 5 

16 

5: (IEEE Trans. Commun., pp. 84-95, January, 198 

0) (UMis) m^mm.x^6. 

[ 0 1 0 8 ] Jilts, asomut^^ >m^mm 4 

0{Ctti;f3§ti^„ 

[0 10 9] ^^'-Y>a^it@S§4 4 0tt, ^rV>3^F 

jR^nfcJifiiiigfcitLr, ( 1 a ) ^g/Wtf 
10 [0 110] CCT«, m.]x:^■::l-^^^y9<r>f^:^tf'!■ 

[0111] 

mi 1 ] 



=0 ['',l(n>-^'tV<n-T).h,t(n)-Gi S «'.^h,^<n -m.)] 



(iS) 



[0 112] CCr. iS/ . G/ tt. >>-V>3-K:/ 
4 4 5 KtSS^S ^ifc 2 ^X7C'y -r > F 7' i'Cc*; 

3_ jr^^ Fil-^RT-f >f^^;;^*S^4 6 1 imtsir 

■So 

[0 113] y'l'>3-F:/2'i'4 4 5tt, ±fBS:Siil 
[0 1 1 4] 0353:. *^l3^©SiJ©||)ifia|©1ifiS4^-r 

[oii8]ccr, Laaaw^n-gt-rsito^- 
^cbx'^^n^mmh, 

[Oil 9] i^tC. #^©gBW5C>PtL.T, ^X^P© 

»t (n) %t?^ftiBi?§Kffl;^-r5. cn^±x(i:>^m<<c 
■oi^^xim'), 

[0120] ^mt(D-^yj^)l::^m^h., (n) , 

(n) icMtimmmmmi'tti^in. a,, (i) . ★ 

p 



[0 1 1 5 ] SS**^^-^ LPC:^*TlilS5 5 0 

^>fllil8S3 4 0*^6. ^^|!{tKteW5ml©-^>/^• 

)i:^&^ih., (n) . ll2©^'>/'i;i';^[£;S5rw 

t (n) iAtlt%. §<^©-^>-'^•;^;:^)[^;;l:{C>!tL•C, 

[ 0 1 1 6 ] -pji LT. h.t (n) K^ffSeatSM 
C ( j ) O^m^-X^ (19) CC/T^T. 
[0117] 

mi2] 



P) 



(19) 



★ a.t ( i ) ( i = 1 , ...p) i-rs= 
[0121] H4«, iff^^tniKe 0 o,©«fi£4^-r 
:?'n->d;i-e*s. JS^^e 0 1 > 602. eos. 60 

4. 60 5^^6. Xm^. a., (i ) , h.t (n) , 

a., (i) , ^vvmrt^xmrn^xti-ri, 
[0122] ^BmfymimmQ i o (20© 

[0123] 
[i^l 3] 



i=l 



■(2« 



■^Vt (n) 
[0125] 
[|gtl4] 



[0124] tESffWffilSSe 2 0 », iiJSn- F 7* 

©-i'>-rc?;3;?:A;tit. -i'>ri'Xfc>Ptt£;-r-53- F'^ 
^hJl^m^mb. iT-X^ (2 1) tC'J)i-5t.!i!ttl^-iir 

M 

Vt{n) = tf'jV^Cn-T) + G',E^ g-i^fiCn-m;] -(21) 

[0 12 6] V. in) iimsc-a-^r-f "J {^M^4 2 0 in) -fy ly-AttHCi^Wt 6, 

mtl'Stl?,, [0 12 8] 

[0 1 27] ;^cc. (22) lEStt#s.e so [ifi5] 



(10) 



17 



[0 12 9]§e,{C, «#$tiriiS'7^;l'$y*';© 

a^rffll^r, A^'jft^^r^dt (n) =Otbtcmm 

ccr\ ^miw^x,, (n) u'^x^ (23) 



1) 

CO 1 3 0] 
CIS16] 



18 



2 8 1995 



[0 13 1] fib, n- i ^0©ittt 
y(n-i)=p(N+(n- i)) -(24) 
XztCn- i )= swt(N+(n- i )) -(25) 

[ 0 1 3 2 ] 0 5 {*. *^?S©II 2 ©«Jg©m^©«fiS 

m/T^T:/n7i'll-c*S. SSJctei^r, HI i|5)- 
©B*^«ls|-©#M##W3^^rte^3 . 
1 fc^L'fc*te^Ji©tBjt.'i^,©^^ift§|-rSo 
[0 13 3] 05*MSor> llifiii^eyoj*. x-^t 

^JW^•5^-^^fm|alSg2 0 0 :0>f>A:^JLfcliffJ^tJ 
t, aKL'&''^"7y-^?^>f>-'N-;I/;^t&glt^p^3 i 



[0 134]*/c, X-ii; f.;l./>-5y-^,g^^[;|3I8g2 

10!!p6, S-?-{tSnfcLSP?:A;^;L/, cmvf-y 
tr^'>A;^xc£;SltM^i|fS3 i Oicmtit?). 

[0135] fjrfe, Mugge 7 o«. mscommiicn 

[ 0 1 3 6 ] la 6 *^M©^ 3 ©jw©m^©^^ 

M^m-ry'u y{>mv»>6. netcfet^r, laiiisi- 
©s^fc«iai-©#flg##;0H>fsnrte«3, OTt?ttS 
1 fcsKLfc^«aii©mi^o**gi?g-rs„ 

[0 13 7] Eie^MgLT. mKl^xm^6 5 0[t. 
^tiSK, A;l/y^©ffl|Kis/NttSe©M^^^pLfc7- 

{c>t^ur, §^«scc^^•;^;^©^iis*S:^b^•f^r 

[0 13 8]tt«gti^iIgS32 0*>?,«iit{CS?tb-CS 

MR (t) ^xtib. c(om^mimtct^<f—-:f}i 
[ 0 1 3 9 ] s #^iS©^^•;^x©«?: 1 i -y- 

:7*^OF t»(C7^-:7;l/;()if>SNR (t) 4:53<&l>= 

(2 6) fMNR (t) mm?>. 

[0 140] 

MNR(t)=SNR(t)-SMRCt)Cd B) -(26) 

[0141] ±x<D^m^n(Di£y hm>&nmb, 



I) -(23) 

10 C 0 1 4 2 ] MNR ( t ) *3*/J>©^JSfC*Jl»-C. 

SNR (t) om^mEb. SJ 

OarUtgf-:. h©tf-»?rtf^C^„ 

[0 143] Cn6%ia!3ilt. ilDaroI^gJit-'y h 
:^5itK^jP,)?j:l,»Rg!). Ctl6©*iiai&i|®fPii'r. 

[0 144] i^cts, SlIi5^T[iS§6 5 0, f 6 5 

i«, m3(Dmm<tcim-r6cti>v^?,, 

[0 1 4 5 ] STIJ. *^W©^4©||Sfe©Jg!!80fllfi£ 

M?:iK-r:?'n-:; i'EI-C^S. 07{Cfcl^T, 01i|5l- 

20 iK:7nLfcii*{f!ii©m'^<©*%iJiwrs. 

[0 146] mi^mmbx. ^f-^^ tugs 700,-7 
oo,«. ^i^fjfeisi 5 oA^6, ^ift^feen/cs 

4X. (n) i-rS. tf-^{tPSS7 0 0i~7 0 0,«ft 
ji©W{'P4tf^c^>©-c, t?#fl:iiISS7 0 0i©*4, la 
8i^mbxmMr^, 

CO 147] SStCfclif. S^70 1, 702*>e., 

M-fXt (n) , fIf)STA;|.;^5|5-K (t) ^^tl^ti 
Jsjjt?>, X-^i? ^J^>'^•5>-^^ft#iISS7 1 0«, ft 
30 #x. (n) K*fLT> :^'<^'^;^>'^•^y-$<!:L/T« 

7^-3fgtfi£!aK2 0 0i|^--C$>«. 
[0148] -l'>^-!;VXj£§lt^Iig§7 3 0 tt, Z^i> 
^;^^^•7J^-5?it»0S§7 1 0/5^e!^B^tMI^Q! 

t ( i ) , h;l/A-7^--i?a^f 1:1111^2 1 0*i6 

Si4fcSnfc«SJ15?SIJ«^a/ ( i ) i:Atlb. 

icm\ 2«©-i'>>'t;i/Xjt;g*fl-^-r-5„ 
[0149] ^'>-'^•;^x)^JSlti[|HI^g7 3 o a. x-^i' 

40 h;ws7y-$ff«EiBS7 1 oifii^mm'^mma 

t ( i ) . X-^i!? ^;^>'^•7^-^^*-^{t(HI^S2 1 o^-^h 

m^it^tifcmB^i^a,' ( i ) ixjjb. 

(2 7) > (2 8) icm\ 2«©-rwN-;i';^)£S4if- 

[0150] lll©^'>^^•;^;^I^:;S|al^Sh„t (n) 
Si (2 7) ©fe^&4W-rS7 ^;^^f©'(>>'^•J^xt^:; 

[0151] 

[iti 7] 



(11) 



-281995 



19 



20 



i=l t 



i-1 ^ 



1- S oicnr'z'' 



■CZ7) 



[0152] 1120^' >^^•;^Xj£:gtt, ( 2 8 ) © 
t (n) TftS. * 



HCz) = 



— f : 

1-S a'.(i) i z^' 
i=l ^ 



[0 15 4] m^U. ^3-F:/5»i7|iiiS4 2 0> ^ 
m^rWM^ 4 3 0. >S-? {tilK 4 4 0 {C fcH:^-r 

[0155] mmm^mm^i 4 0 a. xtsimx, 

(n) tzmommi^a, (i) ta,' ( i ) 

p 



* [0153] 
CIS18] 



■•(28) 



#x.. (n) %lf»L, 1 5{cm;b-r5. 

[0156] 
[«tl 9] 



H,(z). 



— p — 

1=1 ' 



1-2 «;Ci)r'z 
i"l ^ 



1,-1 



[ 0 1 5 7 ] c cr. r tt, ^s*#i:rs=£ftiw-r* 
[0158] CCD:? ^ >; > i^ii^B, z ^gSir^X 
[0159] 

X.. (z ) =Xt (z ) H. (z ) -(30) 

[0160] mm»ismfwm^7 9 e a, iitsn-* 

Vj(n) = /?jV^(n-T)-t-G',S^ fi(n-iiij) 



tSt^n-F'^i'hJl/^^^^ffiL', t^y^S; (3 1) K 
^><!:-3-^|g«lW«M^v. (n) 
[0161] 
[St2 0] 



■(31) 



[0 16 2] Vt (n) B3lt53-K:/2'i'|ilK4 2 0 

[0163] ;XfC, X-^* h;l'^>'7^-4?H-^[p|?§7 1 

2 1 0©Ul:^A^^-^J%ffit»t:;^ (3 2) KJ:t3> A 

P 



[0 164] 

m2 1 ] 



s^(n) = vAn)- E a.(nv^(n- a + Cnr'pCn-i) 



■l-S ttl(i)r^s .Cn-i) 
i-1 * "* 



(32) 



[0165] t£:gffW»llISS7 9 5 «. X'^i' h;!.^-: 
v^-mm^7 1 0*i^> iHJ^^tJ^^Sta. ( i ) 



;^fi-^^^d, (n) =QtUc\m\tm\^-:fVl' 

-A^it»t. iS»S4 1 5'Nffi;^j-rSo ccr. lE^ 

M-^x„ (n) {i^^S (3 3) -C^Sna. 
[0166] 
[1^2 2] 



02) 



21 



f 



8 1 99 5 

22 



(93) 



[0 1 67] fib, n- i gO©tt» * 
YtCn- i)=p(N+Cn- i)) -(34) 

x,t(n- i)= s,,(N+Cn- i )) -(35) 

[oi6 8]cc-r. Nttt^7■7^"AS^^■r= s.^ 

(n) , p (n) (3 5) (DM^m-t^^mm 10 

[0169] nmimmbx. ^m^m^i i o 

fc-^>/^•;^;<I£;^ht (n) *A;^;t. 

i'fcatr. ±^m(D^>.>-^jixm^h (n) 

:7^Ji'$?rffiii.5c:i*s-e*s. i¥ifffl««fiESS« 1 14 

[ 0 1 7 0 ] H 9 « > w©® 5 <Dmio^m<omm 20 

FiJ?:ir:-r:7'n.y i'H-c^.So ISI9{cteur, 117 ilD- 

©i!«ic«ii-©#M#^W^§n-rfcf)> 

7 fC^Lfc||4©*}fe©}fJ!ii©ffiSj=5©;5^^iftHJ3^ 

[0171] -r^cto^i. ^iiifefiiscfci^rtt, T^^ftm 

-^tHISS 0 0i©«fig4^T. iife^ aiOJCfei,^ 
WT-C«ia8K?KL/ft:04©||)!i©JPJfiii©tg^j#, 

©*%si?g-rs. 30 

[ 0 1 7 2 ] 0 1 0 ?:#ML.-r, 08 K^Lfcl^^fLlHl 

Kiom*tt, MHiasie 7 or-afes, «iniis§6 7 
0 tt, 05 {c^LfciiwiHiKe 7 0 tm-m'?^nt£ 

L 



ao I o«jo [i/LE 



i'ltMLlpISg? 1 0*i6A:^Lfc^?fJ^SiM^%. 71^" 
AfiJ;») 4>Sl»f-:?'7U-A«{cjifaL. liraL-fc/N'-^ 

^-3'*-i'>/^-;l'Xj£Sim[iis§7 3 0{ctH;f3-r^„ If 
ffi^tfiSr^/c&fCtt, m«LSP(C-B^^t, LS 

[0173] Sfc. X'^;i'h;b>'-f7^-^f*^fciIiS7 

[ 0 1 7 4 ] 0 1 itt, *:^Bj©iie cmmmmoym 

f&Mimt-:fuvi'WrcSih, mi ii09otaai=5 
Si|f)^riIBS6 5 0t?*?.= 9Jf)S-riigg6 5 0 

^ue 5 1 ?:ffli,i-c. «Jg»^c/^•;^;^©«4SJl^at: 

[ 0 1 7 5 ] EI 1 2 tt. *^H^O»7 ©||ifi©}15SI©« 

^^J^r^K-r':/D ^'HTfeS. 0 1 2 iH 1 ©ta^* 

F»jiniBS8 0 0 tm'o^xmm i o 

[ 0 1 7 6 ] HI 1 2 ^^Mbr . \'-'mmm 8 0 0 
(J, 7 W-A^J-f ess 1 1 0^5^67 u-A^fi-eA;'3ii 

ni'^m. ^ , F*ijsiit»«4fij Ki s-cm^ s i o i 
b- y ^miy^ yoimu. m^ifA^ o e ) 

[0177] 
[IS2 3] 



•06) 



[0178] c CT, L«7 > 

^tM^>'f'7-C*f)> (3 7 ) > (3 8) -C#iL63840 
P, =2 x?(n) 



[0179] 
[^24] 



n>0 



•(37) 



(38) 



[0 1 8 0] cct?. TAtm\'f^>^mMt-ri>m 

[0 18 1] A^l^b-yg^^«i|'5rV>G?:^*£ 



[0 18 2]fllO^TligS8 10», ^JiSK. SMR 

«©*- }ric^t6. ■=&" F©ffl^i trEs^ m 50 nmts/Ni^- FiCtSOr a, d B ( j = 1 



(13) 



^¥9-2 8 199 5 



23 



24 



U : Utt*- F©m) bimh, SMR ( t ) * 

( t ) 4it»L, t^-^{tlil?S4 0 0,-4 0 o,ictii:fjt 
i>, fetch. CCfSD^TOitfK, 1MK^^^W-©e* 

H 

B=S b(t) 



t-i 

[0i84]cc:-r, b(t) tt^ig t Ktewsfijo 3 « 

7H^, N«^i|S©«-e*S. 10 

[0 18 5] ^?miiIS§4 0 0,-4 0 0„K*3(,i 

i'^^y-{>a~v:fvi^im^ mmc -r s c i 4> -c 

[ 0 1 8 6 ] gll 3 (J. *I6?§©S7 0*ifi©ffJSI©^ 

?FJt?iJ?r^-r:/n-;;i7Sr$)5o HI S^^MbX. 
)i^iJ{Cfcl,i-C(i. 01 2©^i^K*Jt<^t:> LPC:&tff[i 

SS5 5 0 ^m\b. ^msm 4 0 t,cist,>x^m^m^ 20 

0, 1f#fbliii6 0 0,~6 0 0,tt, mSOflUSilil- 

[ 0 1 8 7 ] H 1 4tt. *%W®^80||Jfe©J15JiOt» 

fiX^^7^-r:/O7d?0t?*.?). 01 2©W^{ctei>r, 
fflMilsseTo^'f^jnort,^^. MiiiK6 7 0B, n 

5©1ifiSi|5-t?*S. 30 

[ 0 1 8 8 3 0 1 5 3f:|Siia(D^9 ©||Jfe©JfJ*g©;K 

•=&- FIIJSIMSS8 0 0 f}^h^'- msimiAtir?>, 

MKi^xmm 0 0 B> ^JiS(c. /■fji'xo^i s/ 

rfc<o cn6*7— :/;i'9 i Ox^^eg 1 o^iT'S. 
ccr. ut3:-t"F©iI^t?*S. m«. ^S©ft# 

K>PfU-C. FStC>'^•;^XOiI 

*^-3*-FS{Cf— :/;Uc^Lt:fc<o 40 

[0 18 9]tttgfm!5ISS3 2 0?^i=.^iitK>!*L-CS 
MR (t) =S:Xt}L. 5iE.K, FKISiJIlggS 0 0 
/=>7U-A©*-Kfl!?lJtt«*A;f3L. *-F»{C#)i 

t^^f—-:f)i^m^xx. commm^mfct^i , 

H 

[0 1 9 93 CC-C. b. (t) », ^^tKfcWS* 

- F U-c©f!lo ^N-;i/;^|&i{fi©e^|}»fR3!):>?,it# L 
tc^m t<D^-h'UicmiBMii-y hm. n ts^Ji© so 



«?riiS-r€.„ CCt?. RK^&S&^nfcGJijiS 
r'*5„ Sfc. ^XSC (3 9) jfts^Otio, 
[0183] 

■■(38) 

[0190] s -f. S■^^©^^•;^x©iIS^:?r l i 
:7'^-!>F tftJC, -t- FUK>SfOX7--:/;l'*^?.SNR 
„ ( t ) ^*Js!)S. ^XS; (4 0 ) t?MNR„ ( t ) 

[0191] 

MNR,Ct)=SNR„(t)-SMR(t)CdB) -(40) 

[0192] ±x(D9m^^(D\:^ y mm»b. m 

[0 1 9 3 ] MNR„ ( t ) t^MH-^O^imOsi^^X. J-i 
Jl/XtS:* 1 SNR ( t ) ©ffl*<SiEL/. 

fj 'o^x-^mvv (om-^wmm ctK^m^ 

[0 19 4] ?f#{bligS4 0 0,~4 0 0H{C*Sl^ 
Xh. F#lM1flg*ffil>-C. jilEn-F-/-;'*'©!* 
f'f^^^-f > n - F 7" 4- ■Sflt^tC f ^ C i ^> t 

tSo */c> F;i"'f7J'-$s^biagS2 1 Ok: 
fci^r«>, ^-mmmm'^mi^x. 3- f:/ 5-^721 
5 A s^jSK-r c i -c t s , 
[ 0 1 9 5 ] H 1 6 tt. *iE?^©ii 1 oomiommo 

[0 19 6] 0i64#Mtr. mn^xmmoio 

», #^'fbilSSl 0 0 0,~1 0 0 0,©#«)iPe,^J^« 
Oar^. ^J|!{@fC. SMR (t) i*-FK:m>. 

[0197] -FJi bx. mmm. ^mm^ 1 

afc!)©l?^fbS/Ni:t*A>, (t) dBifS^L. S 

MR (t) ^A, (t) xwbx. ^i$,momt.i^^>v 

mmc^ ^^•;^;^oif|^)^•c^%fmL. #^{t|nI^io 
oo,~i 0 0 o,Kai:^^.s. fc/cL. c©t!ioSr© 

itrtC. a^^li^tt©eSltf-i- FiJB4tf-fft. B = 

Ri^cScfc^K, ^^•J^x©iI^4pI^■r^„ ccr. r 
{3:^esf)Si*6.tifcejlM]Sr^>s. S/c (4 i ) 

[0198] 
[ii2 6] 

••■(«) 

[0 2 0 0] C©J;5i&«fi£JC-r-?)Ci{Cj:f3. ^Uli 
•=&-F»{^:J:^)ffia©Wt»-'^•;^;^^!||)^r?:l^•r 
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[0 20 1 ] ff-^itlSgl 0 0 0i~l ooo^omfS. 

mi 7^mmLxmm-r^. ?f-^{biis§i o 
0 0i~i ooo„«isi-©#fig-t?*s©-c« f<:^Lr> 
ff tiiis§ 1 1 0 0 0, immt^ „ 

[ 0 2 0 2 ] 0 1 7 Ccfcl^r. KffiiJIUSS 10 2 0 

L 

G=10 I o«,o [1/LZ (Pi/E,)] 



cc-ctt, ^r-FMsijK, m^oyi^- j>~<DmLm^m 
mKy:^^ (4 2) smt^s. 

[0203] 



[^2 7] 



■ (42) 



[0204]CCt?> L«7U-AtC^3Etl51J-7'7U 

^n-eti. i #a©-!f ^7 u- a^j^ t ©A;^ft-^©>'-; 

■7> f->g=-iJtlKM^'f'7*^t. (4 3) . (4 5« 

H-1 



^0 



N-1 



io)8 4) r-^jtena. 

[0 20 5 ] 

m2 8] 



n-O 

[0 20 6] CC-C> TttS^^tfCfeWS, ^tJ-Sr-f- 
[0 20 7] y b-A^pteif i, 5^^«iJ'S^-Y >G^i^&^ 

sa©*- KK^-rs. *- K©ffltS[i m 

H4?rfflt,^5Ci*5r^5. 

[ 0 2 0 8 ] 0 1 8 tt. ^mmm 1 1 ommommo 

SSI 1 0 0, ~1 1 0 0,O«^*sS)5:S©r. n^tM 

SSI 1 0 o,©^)ig%0i 9iC7S-r, 

[ 0 2 0 9 ] la 1 9 icfcl^r. ^ 1 7 ilBM-rS 

wmmme 7 o wflnsn-rt^s^-r^s, 30 
[ 0 2 1 0 ] 0 2 0 ^:igH^©ii 1 zommom^o 

[0 2 11] in f] ST HISS 1 1 5 0«> 
X©«i S/N1ftg©Wf^^^^Ufcr-7';l/%*- F 
«fC^iJs&fpgJL/rte<„ cn6?:7--7';H 1 2 O,^:- 
i^l 12 0„i'rS„ ccr, Utt*-F©ffilitf* 
So ^!lx.«, ^«©ft-^(c^Lr> ^a5, -S^^fttc*. 
- F S CC ©«;&^{ b § -a-C^Kj S /Nib* 

[0212] tttgft»liISS3 2 0 -^h^m t iC>!^ tr S 
MR U) iXtlb. ^idCC^ #miaS81 0 0 Oi- 

1 0 0 o,i}>h^mic^~ mmm^xtib. sm 

R ( t ) ©S3Rfii*i®/c-r'<< , FStcMS-r-^^ 
■7^--/;i/*^?Lr. ^--■;i'X©ffl|^*f!|i3^r5. 

[ 0 2 1 3 ] if. ^SJi©^N-;i/;^©fliS!4 1 i tJ- 
7VOF tmc, FUfC>r+Lr7^-7'jL'36:iP,SNR 
. (t) ^L-r. (4 5) fcJ:J3MNR„ 

( t ) mn-tz. 50 



(48) 



(44) 



[0 2 14] 

MN R„ (t) = S N R„ (t) - S M R (t) Cd B ) - (45) 
[0215] '^XiC, ±X<D^m^m<Dey FfR^ftJI 

[0216] MNRAi«/h©i^Jiiic;*si^r> >'^•;^x^* 
UN-;U;^ft^L. SNR„ (t) ©<B*iiiEL. SHOS 

SJOa-CBjtBifet';; F*iii(c^ciDi6:l^l®f3. cn6©ffi 

[0217] ±ni^mm<Di\m(Dmm-cf,t, -tantsii 

[ 0 2 1 8 ] S P.{C, JgllScfe F ©{4a©f^fflCC*f U 
■r« afi'^i' F;l'»^-fbn- F-/'y ^iffiSi^ffl*^ 

[0 2 1 9] $-r, lll-fe'^ F©firg{C>PtL.r, Jiign 

-r-y'v^ij^hm^^^-t^-fyi^^m^tiib. m^^m 

?rltff-r5o ;Xtc, ^2-fe-:' F©f4gK*tL-C3-F:7' 

t, »2©fg,^D,=&fFSfr€.. ^^{C, ^li^2©S 
h-^imb. J:f3/h$l^7^©M^?:#itSfi[giJii|iin 
- F-^i- F;l'©ffl^-B-*jlff?-rS» 
[0220] 

#i!Sfi■^?:«M©^^•;^;^■e«•r c i «: J: O . fUfffi* 
[0 22 1 ] *l%B^{Cj:nES. Xh^mLMtM 
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[0 222] $6{c> $|li|{cj;n}*> 
■Sc ir, ^HIW{c^tP,3i)>i&/^•;^;^§!I^4^f^i:^l ciiSs 
[ 0 2 2 3 ] ^ur. *^B^{ctei,it:tt> ^sjvy^©fflis 

[0 2 24] §P.(C. :$:|SH^Ktel^r«, A:^fi#*>L. 
- FttWfefiML'rSJ|!{ft(c>'<;l/>^©3ilt.S!lO ^r*tf 20 

»{c> FStcMsaf-- :?';i'4W#7Lrtf ^ c i fc 
[IM9<DlSWj:i$i^] 

[s 1 ] *%w<Dii 1 <DmM(D^mim-rmv$>6, 

[02 ] *I6H(5©SI 1 ©||jte©JI5!!|{cteWS^f#^fcil!^g 

4 0 o,©ii^?:7n-r7'ci 7 :;70-e$>.s„ 

[^ 3 ] :^mm(om i ©iiji©jfjj^©^j47nrii-c* 

So 30 
[04] 03©1f^{[:ll8S4OOi©«^%^TIlr& 
S, 

[06] *^B^©^3©||)!i©?fj^?:^s-r0rab.z,. 
[07] 4 ©5l;ft0?g,^^^T0r & 

[08] 07©?^#{M7O O,©«^?:^5-r0t?& 

So 

[09 ] *I%W©S5 ©*ffi©?^SI©«fi£4m-r0-CS) 
S, 

[010] mQonmtmm o Oi©«EE?:^-r0-c 4o 

[011] **?g©ll6©^©}fJ^|g©^iJs^s^•r0•c 

[012] *^W©»7©||]5i©3gS8©«fiE4^5-r0-C 
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[013] ^^^momi <Dmii(DBm<D$i.^mimtm 

[014] *^H^©|g8©|Qi©fJ^©«gSE*^-r0-C 

[015] :$:^m(Dm9(Dmimm(Dm^imtm-v 

mi 6] :*^w©» 1 0 (ommo^mfomm^m-rm 

[0 1 7 ] 0 1 Qowmfm 1 0 0 Q^O^m^mt 
0-c*^, 

[018] *»Bg©» 1 1 omimm>mm^fr:rm 

[0 1 9 ] 0 1 ao^f^itiHiss 1 1 0 Q^comwL^^st 
0-c*s, 

[020] *^M©» 1 2 ©*ig©j^^©«fiS4s^-r0 

110 7b-A^f!|IlK 

150 ^^^JSJIillS 

200, 7 10 X^ifV}^^^^^-^^®^ 

2 1 0 7.^i> ^J^-'^•7J{-i^«^-ftllIIS 
215 3-F7-;;i' 

3 1 0.7 30 -i ^-ff Jl';^lESIt^[HlS§ 

32 0 ttSgH-SEIfS 

33 0, 6 50, 8 1 0, 900, 1 0 1 0. 1 1 50 

*ji3 amiss 

34 0 ^mm 

40 0,-40 0,, 6 0 0,~6 00,. 7 0 0, ~70 
0,. 8 0 0i~80 0h. 1 00 0i~1 000,. 1 1 

0 0,-1 1 0 0, ^^#^blHIi^s 

4 1 0, 6 1 0, 740 rmm.?i-mm^ 
4 1 5 

42 0 m^':^-'Y-:fvi;m^ 

43 0 ^mw^nmm 

44 0 f^iym^itm^ 

445 f^l^zi~Y':fyt> 

45 0. 62 0. 795 mm%[wm 
50 0 ■7;^^7•^^'■»^ 

55 0 LPC5>^I1K 

651, 910,~910„, 1120i~1120 f 
6 7 0 

7 1 0 ^im^n 

79 6 *^f^W{i#^^ll8S 
8 0 0, 1 020 -t- F*iJJ3!IlilSS 
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